INTRODUCTION {#sec1-1}
============

Taurodontism is a morpho-anatomical change that usually appears in the form of multi-rooted teeth. The affected teeth have proportionately shortened roots, and their pulp chambers are enlarged as a result of apical prolongation.\[[@ref1]\] The term taurodontism was introduced by Sir Arthur Keith to describe the "bull-like" appearance of the teeth, which have high pulp chambers, with bifurcation or trifurcation displaced apically as well as short roots. He used the Latin *tauro* and the Greek *odonto* terms to describe the condition.\[[@ref2]\] It can be seen unilaterally or bilaterally, without gender discrimination.

The etiology of taurodontism is still unknown, although it is believed to be caused by failure of the diaphragm of Hertwig\'s epithelial sheath to invaginate at the appropriate horizontal level, which then results in a tooth with short roots, a prolongated body, an extended pulp, but normal dentin.\[[@ref2][@ref3]\]

Taurodontism can be seen either in combination with a syndrome, such as Down syndrome, ectodermal disturbance, Klinefelter syndrome, oral-facial-digital syndrome II, osteoporosis, and trichoonychodental syndrome or isolated.\[[@ref4][@ref5]\] Many authors have diagnosed taurodontism subjectively, based only on the radiographs and the internal features of the teeth. Tulensalo *et al*., diagnosed taurodontism when the distance from the highest point of the pulp chamber floor to the cement-enamel junction was \>3.5 mm.\[[@ref6]\] In the oral cavity, a taurodont appears as a normal tooth.

In 1928, Shaw classified the types of taurodontism as hypo-, meso-, and hypertaurodontism and also included a pyramidal form of root canal.\[[@ref7]\] Shifman and Chanannel\[[@ref8]\] suggested an index to determine the grade of taurodontism, as it is shown radiographically. According to this index, taurodontism is present if either of the following is true: The distance from the lowest point at the occlusal end of the pulp chamber to the highest point at the apical end of the chamber (V1), divided by the distance from the occlusal end of the pulp chamber to the apex (V2), and then multiplied by 100, is ≥20 (hypotaurodontism TI 20-30, mesotaurodontism TI 30-40, and hypertaurodontism TI 40-75); or, if the distance from the highest point of the pulp chamber floor to the cemento-enamel junction is \>2.5 mm.\[[@ref7]\] This report presents the successful endodontic treatment of a hypertaurodontic maxillary left molar in a healthy patient who had multiple bilateral taurodontism, but no syndrome or anomaly.

CASE REPORT {#sec1-2}
===========

A 31-year-old male patient applied to the endodontic clinic with decayed left maxillary first molar. Medical and family histories were non-contributory. The tooth was asymptomatic and was not sensitive to percussion or palpation. However, several times, he had experienced pain in his tooth after drinking hot liquids. Intraoral examination revealed a deep carious lesion in the maxillary left first molar (tooth 26). An intraoral periapical radiograph showed the presence of a coronal radiolucency close to the pulp chamber, confirming the diagnosis of asymptomatic irreversible pulpitis and a large pulp chamber, as well as extremely short roots, signifying hypertaurodontism. A panoramic radiograph was recommended to look for multiple taurodonts and revealed bilateral hypertaurodontism in the maxillary and mandibular molars. Root canal therapy was advised for tooth 26. The tooth was anesthetized using 2% articaine with 1:200 000 epinephrine, and the pulp chamber of tooth 26 was accessed under rubber-dam isolation. Five canals, including two mesial, two distal, and a palatal were located. Working lengths were determined with a \#15 K file (Dentsply Maillefer; Ballaigues, Switzerland) and confirmed by an electronic apex locator (Root ZX; Morita, Japan). Root canals were prepared using Revo-S (Micro-Mega, Besançon, France) rotary files. An SC1 (25.06) file was used at 2/3 of the working length. SC2 (25.04) and SU (25.06) files were used at the working length. Passive ultrasonic irrigation and 2.5% sodium hypochlorite were also used between each file, and the final flush was performed with ethylenediaminetetraacetic acid (EDTA) 15%, following 2.5% sodium hypochlorite. After drying the canals, the root canals were filled with traditional lateral compaction and the elongated pulp chamber was obturated using the vertical compaction method with AH Plus (Dentsply International) and gutta-percha cones. The final radiograph confirmed a well-condensed filling of the five root canals, and the tooth was then restored with a composite resin \[[Figure 1](#F1){ref-type="fig"}\].

![(a) Panoramic film of a patient with multiple bilateral taurodontism, (b) periapical radiography before treatment, (c) determination of working lengths of five root canals, (d) obturation of root canals with lateral and vertical condensation](JCD-16-477-g001){#F1}

DISCUSSION {#sec1-3}
==========

Taurodontism is an anomaly that is not seen very frequently. However, it is not uncommon in the Turkish population and has been reported to appear in approximately 4.2% of the teeth among this population. No differences have been found between genders. Taurodontism can affect all molars, but is most often found in the maxillary molars.\[[@ref9]\] However, a number of researchers have reported that the mandibular molars are those that are most affected.\[[@ref10][@ref11]\] Therefore, further larger-scale studies are necessary to evaluate its prevalence in the universal population and also to compare this with other ethnic groups.

Clinically, a taurodont appears to be a normal tooth. Therefore, a diagnosis of taurodontism is usually made from radiographs. There are differences in taurodont molar teeth, such as in the width of the pulp chambers and in the canal structures. These differences make endodontic treatments more difficult. Durr *et al*., proposed that the morphology can affect the position of the orifices, making it more challenging to shape and fill the root canals.\[[@ref5]\] Increased hemorrhage observed during access preparation can be mistaken for perforation. However, since the roots are short and the pulpal floor is placed apically, it is important to be careful to avoid perforation.\[[@ref9]\] Tsesis *et al*., suggested that a combination of the lateral compaction technique and the warm vertical compaction technique can be used to obturate a taurodont tooth.\[[@ref2]\] Passive ultrasonic irrigation could be an important supplement for cleaning the root canal system, since, in comparison to traditional syringe irrigation, it can remove more organic tissue, planktonic bacteria, and dentin debris from the root canal.\[[@ref12]\] PUI is more efficient in cleaning canals than ultrasonic irrigation with simultaneous ultrasonic instrumentation. Ultrasonic files have been proved to be difficult in controlling the cutting of dentine during ultrasonic preparation, with the result that it is impossible to control the shape of the prepared root canal and apical perforations and irregular shapes were produced.\[[@ref13]\] Therefore, after shaping the root canal, cleaning can be completed with PUI or with a final flush of syringe irrigation.\[[@ref14][@ref15][@ref16]\] Well-shaped root canal provides better oscillation of the file and penetration of the irrigant into the apical part of the root canal system.\[[@ref17][@ref18]\] Cleaning of the isthmus is more effective when PUI is used as compared with syringe irrigation.\[[@ref19]\]

This case presents the successful conclusion of root canal treatment for a taurodont maxillary first molar, a procedure that is difficult to complete using conventional techniques. Vigorous cleaning and shaping and a good seal achieved adequate cleaning of the canals in this case; nevertheless, clinical and radiographic follow-up will be required.

As a study on taurodontism has mentioned, it is frequently associated with hereditary or genetic malformations.\[[@ref20]\] In this case, however, the patient was a healthy male with no known diseases. This condition is, then, considered to be an anatomic difference that can occur in the normal population.\[[@ref8]\]

This anomaly may affect more than one tooth, both unilaterally and bilaterally.\[[@ref21]\] In this case, taurodontism was found in more than one tooth, and it was determined that it occurred both bilaterally and symmetrically.

CONCLUSION {#sec1-4}
==========

Although taurodontism is a rare dental anomaly, dentists should be able to diagnose it. Taurodont teeth could then be treated more carefully when the endodontic treatment is necessary.
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